The biomimetic polymerization of acrylamide (1) with hydrogen peroxide catalyzed by water soluble iron(III) 5,10,15,20-tetrakis-(2′,6′-dichloro-3′-sulfonatophenyl)porphyrin (3) gave high yield of polyacrylamide (2) in the molecular weight range of 1,30,000-1,50,000 g mol -1 in the absence and presence of 2,4-pentanedione at an ambient temperature in nitrogen atmosphere. The molar ratio of 3: H 2 O 2 : 1 was 1: 100: 3300. Yields were high at pH 4.5 but dropped at pH 7.2. Finally no polymer was formed at pH 9.2 in the absence of 2,4-pentanedione, whereas the yield raised to 99% in the presence of 2,4-pentanedione.
Introduction
Enzymatic catalysis is involved in both in-vivo and in-vitro polymerizations. [1] [2] [3] Various biopolymers and non-natural synthetic polymers have been synthesized under ecofriendly and milder conditions by enzyme-catalyzed polymerizations. A selective enzyme catalyzes a specific polymerization reaction with high selectivity. Glycosidase specifically catalyses the synthesis of various natural and unnatural polysaccharides under much milder conditions with high yields. 4, 5 Lipase catalyses the synthesis of optically active polyesters and transesterification of polyesters to produce random copolyesters, 6, 7 whereas papain catalyses the polymerization of amino acids. 8 Oxidoreductases including peroxidase, laccase and bilirubin oxidase are used as catalysts by the production of novel polyphenolics and related compounds. The reaction of phenols and anilines with hydrogen peroxide catalyzed by different oxidoreductases is an alternative ecofriendly route to synthesize the industrially important polyaromatics. [9] [10] [11] [12] [13] [14] [15] [16] Similarly the vinylic monomers have also been polymerized with hydrogen peroxide catalyzed by HRP and related enzymes under milder conditions with high yields. The formation of polymer 2 was indicated in the absence of a peak at 1612 cm -1 for olefinic stretching and a carbonyl absorption from 1672 to 1655 cm -1 in its IR spectra. The disappearance of signals for olefinic protons at δ 5.10 and the appearance of characteristic broad signals at δ 1.59 and 2.16 corresponding to the methylene and methine protons in the 1 H-NMR spectra confirmed the formation of 2. The average molecular weight of 2 was found to be 1,30,000 g mol -1 by the viscosity measurements in water at 25°C. 23 The complete thermal degradation of 2 occurred in two stages at 315°C and 423°C when the rate of heating was 5°C/min in their thermogravimetric analysis 24 ( Figure 1 ). The ratio of 3: H 2 O 2 : 1 as 1: 100: 3300 was found to be suitable for the polymerization of 1 at room temperature. entry 3 & 4) . At pH 9.2, the addition of 2,4-PD to the above reaction facilitated the polymerization of 1 and produced the polymer 2 of low molecular weight (51,000 g mol -1) and polydispersity 2.90 in 99% yield (Table 1, entry 12) . The polymer was obtained in 40% and 70% yield when the ratio of 3 and 2,4-PD was 1 : 5 and 1: 50 respectively at pH 9.2. The optimal ratio of 3 and 2,4-PD was found to be 1 : 110 under given reaction conditions to obtain the polymer in 99% yield. Further increase in the concentration of 2,4-PD gave decreased product yield.
The effect of pH on the % yield of the polymer in the absence and the presence of 2,4-PD is also summarized in the Effect of reaction time on the molecular weight of 2. The effect of the reaction time on the molecular weight of 2 is shown in Figure 3 . As the reaction time increases the molecular weight of polyacrylamide increases, which indicates the free radical behaviour of the process. Figure 3 . Changes in molecular weight of 2 produced at pH 4.5 (10 mL of 0.2M acetate buffer) using 3 : H 2 O 2 : 2,4-PD : 1 in the ratio 1 : 100 : 110 : 3300 at room temperature at different reaction times. (4) is generated. 4 then spontaneously gives the highvalent oxoiron(IV) radical cation (7) 
Comparison of polymerization reaction of HRP with water-soluble Cl 8 TPPS 4 Fe(III) (3).

